D espite the overall decrease in suicide rates in most Western countries during recent decades, no similar decrease has been observed among adolescents and young adults. 1, 2 In fact, suicide is ranked as one of the leading causes of death among those aged 15 to 29 years, [1] [2] [3] [4] and in the United States, suicide in young people is increasing. 1, 3 Identification of risk factors for suicide early during the life course has important implications for designing effective public health interventions.
1,2 Previous studies [5] [6] [7] [8] [9] [10] [11] have indicated that childhood adversities (CAs) are particularly detrimental because of their association with suicide. Usually, CA is denoted by a range of indicators, such as parental divorce, death in the family, substance abuse and criminality in the home, poverty, residential instability, and parental psychopathologic disorders.
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Among different mechanisms through which exposure to CA may be associated with later suicide risk, adolescent criminal offending has been suggested as one pathway.
13-15 Certain maladaptive behavioral patterns, such as childhood aggression and impulsivity, that are more prevalent among young suicide attempters [16] [17] [18] [19] and young individuals with delinquent behavior 20 may also be more prevalent among those who have experienced CA. [21] [22] [23] [24] Subsequently, studies [25] [26] [27] [28] have found significantly higher prevalence rates of CA among young individuals with delinquent behavior, particularly those engaged in violent offending.
The association between adolescent offending and later risk of attempted and completed suicide is well established, and the risk is higher among those engaged in violent offending. [29] [30] [31] [32] [33] [34] [35] The association appears to be 2-way, with selfharm also predicting violent offending. Some studies 15, 16 have placed adolescent violent offending as a possible link between cumulative CA and later suicidal behavior. These studies 15, 16 have focused on the mediating effect of factors related to violent behavior, such as personality traits, and none of them concerned completed suicides or were population-based. The current register-based study used a large cohort of approximately 476 000 individuals born in Sweden between 1984 and 1988 to test the following hypotheses: (1) exposure to cumulative CA and adolescent violent offending is associated with high risk of suicide in young adulthood and (2) the association between cumulative CA and suicide is mediated by adolescent violent offending.
Methods

Study Population
The study population was defined as all individuals born in Sweden between 1984 and 1988 (n = 503 851) as recorded in the Medical Birth Register. This register contains data on all births in Sweden since 1973. Owing to a high proportion of missing data, those who were adopted (n = 330) and those who emigrated before 20 years of age (n = 11 954) were excluded. We also excluded those who died before their 20th birthday (n = 4809) because we did not have information on violent offending for these individuals. Those who were granted a disability pension before 23 years of age were also excluded (n = 10 269, mainly persons with severe learning disabilities or multiple disabilities). Finally, we excluded 386 individuals for whom we lacked parental information. Our final analytical sample included 476 103 individuals. The study population was prospectively followed up from 20 years of age until December 31, 2013, with respect to suicide. Data analysis was performed from January 1, 1984, to December 31, 2013. The unique Swedish personal identity number was used to link this cohort to multiple health care and administrative registers (eTable 1 in the Supplement). 36 This study was approved by the ethical review board of Stockholm, Sweden. In accordance with the Swedish Personal Data Act of 1998 (www .datainspektionen.se/in-english/legislation/the-personal -data-act/) and the decision of the ethical review board, we did not obtain informed consent from the study participants. All study data were anonymized.
Measures
Indicators of CA The CA indicators (Table 1) were selected based on prior research demonstrating that they had significant adverse health and social implications. 5, 13, [37] [38] [39] [40] We included 8 CAs that occurred between birth and 14 years of age: parental death, parental substance abuse, substantial parental criminal offending, parental psychiatric disorder, parental separation, public assistance recipiency, substantial child welfare intervention before 12 years of age (out-of-home care), and residential instability. To assess cumulative exposure to the studied CAs, the total number of CAs was summed and grouped into 0, 1, 2, 3, and 4 or more CAs. Each indicator was weighted equivalently in the analyses.
Adolescent Violent Offending
In contrast to many other European countries, Sweden has few individuals younger than 18 years in prison, even though the age of criminal responsibility is 15 years. 40 The political consensus in Sweden has, during several decades, agreed on keeping offending youths out of prisons to avoid the risk of becoming apprentices in crime. Thus, the standard procedure for courts is to give cases of youths suspected of delinquency to
Key Points
Question Does adolescent violent offending mediate the association between childhood adversity and early adulthood suicide?
Findings In this population-based cohort study of 476 103 young adults, individuals with a history of childhood adversity who were convicted of violent offending had an 8-fold higher risk of suicide compared with those not convicted after adjusting for important background factors and psychiatric disorder. Adolescent violent offending partly mediated the association between childhood adversity and suicide.
Meaning Interventions to prevent externalizing behavior during childhood and increased support to youths with delinquent behavior may have the potential to prevent suicide associated with childhood adversity.
the social services without any other legal sanctions imposed on the individual offender.
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We retrieved all conviction data for violent crimes between the ages of 15 and 19 years from the Register of Court Convictions. Violent crime was defined as homicide, assault, robbery, arson, any sexual offense (rape, sexual coercion, child molestation, indecent exposure, or sexual harassment), illegal threats, or intimidation 41 (burglary and other property offenses and drug offenses were excluded).
Suicide
The study population was prospectively followed up from 20 years of age until December 31, 2013, with respect to suicide. Suicide was defined by the presence of International Statisti- To establish whether violent offending mediates the association between CA and suicide, a series of regression analyses were performed as suggested by Baron and Kenny. 44 We first regressed the hypothesized mediator (violent offending) on the independent variable (ie, cumulative CA). Second, the dependent variable (ie, suicide) was regressed on the independent variable. Third, the dependent variable was regressed on the independent variable and the hypothesized mediator. Separate coefficients for each equation were estimated, and mediation was considered to occur if the association be- tween the independent and dependent variables could be partially or totally accounted for by the hypothesized mediator and if significant indirect effects were demonstrated. 45 We assessed the statistical significance of the mediation effect using the binary mediation command in Stata. 46 The binary mediation command computes the indirect effect of a mediating variable using standardized coefficients. 46 The CI and statistical test of significance for the proportion mediated were estimated using bootstrapping with 5000 replications. Because self-harm was associated with suicide and violent behavior, we performed sensitivity analyses in which we stratified the cohort based on history of care for self-harm and repeated the analyses.
Results
A total of 476 103 individuals (231 699 [48.7%] female) were included in the study. Cohort characteristics of the study population, by sex and exposure to adolescent violent offending, are presented in Table 3 presents the crude and multiadjusted incidence rate ratios (IRRs) with 95% CIs for suicide by adolescent violent offending and exposure to CAs. In the absence of adolescent violent offending, CAs except for parental death, residential in- In a graded manner, cumulative exposure CA was associated with higher IRR for suicide regardless of adolescent crimi- nal offending ( Table 4) . Compared with those with no CAs and no adolescent violent offending, individuals with 4 or more CAs had a 21-fold elevated risk of suicide (IRR, 20.6; 95% CI, 11.3-37.5). A large part of the elevated risk was associated with psychiatric disorder (Table 4) ; the IRR decreased to 8.5 (95% CI, 4.6-15.7). The corresponding IRR among nonconvicted youths was 2.4 (95% CI, 1.5-3.9). In the mediation (first step) analyses (Figure) , cumulative CA (independent variable) was associated with violent offending (mediator) (β 1 = 0.54, P < .001). In the second step, cumulative CA (independent variable) was associated with suicide (dependent variable) (β 1 = 0.39, P < .001). In the third step, which included all 3 variables, the association of cumulative CA (independent variable) with suicide (dependent variable) decreased but remained significant (β 1 = 0.32, P < .001). The mediation analysis further estimated the indirect effect to be 0.03 (95% CI, 0.03-0.04), indicating a small but significant mediation effect of violent offending. Associations between cumulative CA and violent offending are presented in eTable 3 in the Supplement.
Both CA and violent offending were associated with increased risk of suicide in the subset of individuals without earlier care for self-harm, and the IRRs were higher compared with those for the whole study cohort (sensitivity analyses) (eTables 4and5intheSupplement). The associations were weaker in the subset of individuals with a history of self-harm (n = 5194, of whom 68 later died by suicide).
Discussion
The present study examined the associations among cumulative CA, adolescent criminal offending, and early adulthood suicide by using Swedish data on a total population cohort of 476 103 individuals. Our findings indicate that adolescent violent offenders often have a history of CA. Furthermore, violent offenders with indicators of adversity in their childhood have a high risk of suicide. The risk is increased 8-fold for violent offenders with a history of cumulative exposure to CA. Last, we observed evidence of mediation of the association between CA and suicide in young adulthood by adolescent violent offending.
The positive associations between multiple types of CAs and adolescent violent offending observed in our study are in line with previous research.
13,25-28 In particular, parental criminal behavior has been indicated as a key risk factor for offspring offending. 13 In our cohort, 15.6% of violent offenders had grown up with incarcerated parents compared with 4.1% in the total cohort. Furthermore, our findings revealed that violent offenders more often had experienced cumulative CA, which has been reported by others.
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A previous study 5 found that CA is associated with suicide in early adulthood, especially when accumulated. The current study extends existing research by taking into account the role of adolescent violent offending. Interpersonal violence and violent criminal offending have been identified as risk factors for suicide, although the mechanisms underlying these associations are not fully clear. [29] [30] [31] [32] To our knowledge, the current study is the first to examine the mediating role of violent offending in the association between CA and completed suicide in the general population. One recent study 15 based solely on a cohort of youths in the juvenile justice system examined the association between CA and suicide attempts and the mediating role of adolescent problem behaviors in this population. The study 15 found an association between cumulative CA and suicide attempts in young offenders that was partly mediated by aggression and impulsivity. Our findings shed further light on the mechanisms underlying the link between CA and death from suicide. One possible mechanism is that exposure to adversity early in life causes emotional dysregulation (poorly modulated emotional response) 47 and subsequently maladaptive behaviors, such as aggression, hostility, and violence, as a means for reducing negative emotion. 6, 27, 48 Furthermore, a less supportive and adverse early-life environment might deter an individual's self-esteem and self-worth, which in turn are related to reactive aggression and antisocial behavior. 49 Aggression, impulsivity, and violence are linked to violent crime and suicide and may thus play an important role in explaining the association between CA and suicidal behavior. Alternatively, a negative life course trajectory during adolescence, such as one that includes violent delinquency, may reinforce the negative consequences of CA on an individuaĺs interpersonal functioning, reduce social support, and hinder successful transitioning to adult life, resulting in heightened suicide risk during young adulthood. The risk of suicide was even higher among individuals exposed to CA without a history of self-harm in our study, supporting the notion that adolescent violent offending represents a circle of adversity and negative life trajectory that increases the risk of suicide rather than being a marker of previous psychiatric disorder or personality traits related to suicidal behavior. Last, research indicates that most children and youths in correctional settings have 1 or more mental disorders. 30 In our cohort, 23.6% of those convicted of violent offending had been diagnosed with a psychiatric disorder before their 20th birthday compared with 7.0% in the total cohort (eTable 6 in the Supplement). Adjustment for psychiatric disorder largely attenuated but did not fully explain the association between CA and suicide among convicted youths. Because our definition of psychiatric disorder included only diagnosed cases, we cannot rule out the possibility that psychiatric disorder among youths with delinquent behavior who are exposed to cumulative adversity are less often diagnosed and given proper treatment compared with others in the population and that this might affect suicide risk in this group. With these lines of reasoning, our findings have some important implications. Efforts that target the excess suicide risk among disadvantaged children should take a life course approach. Apart from interventions during early childhood, particularly those that target emotional regulation, aggression, and impulsivity, our findings highlight a need for interventions during adolescence, including prevention of juvenile delinquency. Young individuals who engage in violent criminality and have a history of cumulative exposure to CA are a group with markedly high risk of suicide independent of their history of self-harm and/or psychiatric disorder. This group can be identified through their contacts in the corrections settings and the health care system and, thus, benefit from targeted suicide prevention interventions and improved overall support. Furthermore, screening for psychiatric disorder should be especially meticulous in this group.
Last, our study indicates that antisocial behavior, resulting in violent offending, may be considered a link between CA and suicide. In the 1980s, Patterson et al 50 formulated a model of parent-child interactions in families in which children develop antisocial behavior. This model proposes that parents in families with children who act out tend to be noncontingent and therefore unsuccessful when attempting to reinforce prosocial behavior and discourage negative behavior. A variety of preventive interventions based on parent training programs have been developed from this model and similar theory, typically targeting children in late preschool or early school age in socially adverse neighborhoods. Lundahl et al 51 included 63 controlled studies in a meta-analysis of such parent training programs and found considerable evidence of positive short-term effects. More recent studies 52,53 have found family preventive interventions aimed at the prevention of delinquency and substance abuse to have positive long-term effects on suicidal ideation. In addition, prevention programs aimed at reducing aggressive, disruptive behavior in children may delay or prevent suicide ideation.
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Our study suggests that these parent training programs could also be useful in preventing suicide in children growing up with adversity. Future long-term follow-up studies of parent training programs should also include suicidal behavior as an outcome to prove this point.
Strengths and Limitations
This study has several strengths, including the longitudinal, population-based design and use of national registers with high completeness and validity. Most existing CA studies 12,55 have been based on self-reported information entailing risk of recall bias. Despite these strengths, our findings should be interpreted in the context of the following limitations. First, the range of CAs is far from exhaustive, and we did not assess the severity, duration, or sequencing of any of these CAs. Several of the CAs capture only the most severe cases (parental substance abuse, parental psychiatric disorder, substantial parental criminality), which should be considered when interpreting the results. Another limitation is that we did not examine the fluidity of CAs but rather, as done by others, 56 treated them as discrete life events. However, the consistency of our results with other studies and the large cohort with highquality data lend confidence to the validity of our findings.
Conclusions
This study found that one of the mediators of the wellestablished link between CA and suicide in young adulthood is adolescent violent criminality. Young adults with a history of violent delinquency during adolescence and cumulative exposure to CA have a high risk of suicide, which should be considered by professionals in social and health services. Reducing the excess suicide risk related to CA might benefit from interventions to prevent antisocial behavior and improved support to youths with delinquent behavior. 
